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COLORADO DEPARTMENT OF HEALTH 

U.S. DOE ROCKY FLATS PLANT SURVEILLANCE 

I H D E X  ----- 

Ai  r Surve i l l ance  Summary 

A i  r Su rve i  11 ance Summa ry Monthly Compa ri son Data 

P1 utoni  um and Total Long-1 i ved Alpha Concentrations 
i n  A i r  

Water Surve i l l ance  Summary 

Water Surve i l l ance  Summary, Monthly Comparison Data 

Plutonium and Total Alpha Concentrat ions i n  Water 

Natural Uranium and Total Alpha Concentrations i n  
Water 

Rocky F l a t s  A i r  Surve i l lance S t a t i o n  I d e n t i f i c a t i o n  

Maximum Permiss ib le  Concentrations o f  Radionucl ides 
i n  E f f l u e n t  A i r  and Water Released t o  Uncontrol led 
A reas 

L im i t s  o f  Sens i  ti vi ty  
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C N W D ?  DEPARTHENT nF HEALTH 
n a n d +  sn C x t r o l  D l v l s i s n  
5 . m  Alpha a n i  Beta Ac t l v l t v  i n  W-Vo!uae Air  F i l t e r s  

TABLE A 

!IN-SITE (SECURITY) 
t?SSSSS*SS****S*** 

RF D-1 ON-SITE (SECURVY) 
RF P-? I!N-S'TE (SECURITY 1 
AF D-3 1"-SITE (SECURTT'I) 
RF D-4 W S I T E  (SECURITY) 

JUN GROUP SUtltlARY 

W C i T E  (PERIHETER 1 
t~STS*********tS*%* 

rF 3-5 'i9-STTE \PEQIYETES) 
Fc 3-b ON-SITE (pESIHETEfii 
nF r-7 W-SITE (PERIHETES) 
?F 2-2 W Y T E  iDERiHETER1 

JU'4 6 R W  SUMHARY 

I V - S I T E  {YETRO) 
t*S*S~%%S*SS**SS 

B RWIFIELO 
ADAHS C l T Y  431 E 72nd Ave 
AURflRA l b Z  Florence Street  
-0ULDEli 13th C Spruce 
DENVE? $14 Fourteenth Street  
EVGiiblW! 1857 South Broadway 
L ~ Y E F W D  :A Siluth Y ip l ing  

Til S W P  SUnnARY 

Number 
of 

Saaples 
?****St 

11 
1; 
5 

11 
40 

12 
13 
13 
12 
50 

3 
4 
4 
5 
4 
5 
1 

29 

4 
4 

11 

.. 
J 

nean 
Concen 

St***** 
PCl/D 3 

(0 004 
(0 004 
(0 006 
(0 005 
(0 004 

(0 004 
0 004 
(0 003 
(0 004 
(0 004 

0 002 
(0 005 
(0 005 
(0 005 
(0 006 
(0 005 
(0 004 
(0 005 

(0 005 
l o  005 
(0 005 
(0 005 

Standard 
Deviation 

PCl lH 3 
$******** 

( 001 
001 

0 002 
0 00; 
0 002 

0 001 
0 002 
( 001 
0 002 
0 001 

( 001 
( 001 
( 001 
( 001 
( 001 
( 301 
1 001 
0 00: 

( 00: 
00 1 

! 001 
i 001 

0 005 ( 0  002 
0 006 (0 002 
0 003 (0 004 
0 012 (0 002 
0 012 (0 002 

I? oob (0 002 
0 008 '0 002 
0 OOb 0 003 
0 0G2 (0 005 
0 008 '0 002 

0 00; 0 002 
'0 006 (0 005 
0 005 (0 005 

'0 006 (0  306 
fi 005 (0 005 
0 004 (0 004 
,I: OOt  0 002 

'0 oob !o 004 

0 005 (0 004 
0 005 (0 005 
0 005 0 305 

' C i  005 :O 006 

Hean 
Concen 
pcl/n*s 
t****S* 

to 05 
(0 03 
(0 03 
0 05 
(0 03 

(0 03 
(0 0; 
i0 03 
'0 0: 
(0 0; 

0 03 
(0 05 
(0 05 
0 Ob 
0 Ob 
0 08 
(0 05 
'0 3t; 

0 0" 
'0 05 
0 07 
0 07 

Standard 
Deviation 
pCi / I *S  

I**%%**?* 

i 01 
' 01 
01 

( 01 
( 01 

i Cl 
' 01 
' 01 

01 
; 01 

0 01 
i 01 
' 01 
0 01 

01 
0 02 
: a1 
2 02 

0 0; 
01 

0 92 
0 02 
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MAXIHUM CONTAFUNANT LEVELS FOR ~ 1 m - 2 2 6 ,  RADIIM-~~~, AND GROSS 
ALPHA PLQTICLE ACTIVITY TU COYMUNITY WATES SYSTEYS 

The following are the maximum contaninant levels f o r  radium-226, 
radium-228, and gross alpha particle activity in community water systems 

a combined radium-226 and radium-228 -- 5 pCi/l 

b gross alpha particle activity (including radium-226 but excluding 
radon and uranium) -- 15 pCi/l 

MAXIMIN CONTAMIIJANT LEVELS FOR BETA PARTICLE AND PPOTON RADIOACTIVITY 
FROM MA??-MADE RADIONUCLIDES IN COIMJNITY WATER SY5TLYS 

The average annual concentration of beta particle and photon radio- 
activity from man-made radionuclides in drinking water provided by 
community water systems shall not produce an annual dose equivalent 
to the total body of any internal crgan greater than 4 mredyear 

EuceDt for the radionuclides listec below, the concentratlon of man-made 
radionuclides causing 4 mrem total body or organ dose equivalents shall 
be calculated on the basis of a 2 liter Der day drinking water intahe 
using the 168 hour data listed in “Yaximum ?ermissible Body Burden and 
Maximum Permissible Concentration of Radionuclides in Air or Water fcr 
Occupational Exposure”, NBS Handbook 69 as amended August 1963, U S 
Department of Commerce If two or nore radionuclides are present, the 
sum of their annual dose equivalent to the total body or to anv organ 
shall not exceed 4 mremlyear 

AVERAGE iL”NUAL CONCEYTUTIONS OF RXDIONUCLIDES ASSUED TO PQODC‘CE 4 TOTAL 
BODY OR OQGAN EQSE OF  h mremlYE4R 

Radio-uclrde 

t ritim to ta l  body 20,000 

stroiciun-90 bone -arrow s 
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Station 

RF-1 
RF- 2 
RF-3 
RF-4 
RF-5 
RF- 6 
RF-7 

RF-1 
RF-2 
RF-3 
RF-4 
RF-5 
UP-6 
FtF-7 
RF-8 

f 



Station 

R F Pond A-3 

R F Pond B-3 

Monthly Average 

Walnut Creek 
a t  Indiana 

Monthly Average 

B roomf i e l  d 
I 

tlonthly Average 

Woman Creek 
at Indiana 

Westmi nster*** 

Monthly Average 

Date 

06/12/87 

06/03/8 7 
06/10/87 
0 6/ 1 7/8 7 
06/27/87 

*06/0 1/87 
06/03/87 
0 6 /O 5 /8 7 
0 6/0 8/87 
0 6 / 10 /87 
06/12/87 
0 6/ 15/87 
06/17/87 
06/19/8 7 

*06/ 22/87 
*o 6/24/87 
"0 6 / 2 6 /8 7 
*06/29/87 

06/0 3/87 
0 6 / 10 /8 7 
06/17/87 
06/24/87 

06/0 1/87 

0 6 / 10 /8 7 
0 6/ 24/87 

TABLE D 
WATER SURVEILLANCE SUtltMARY 

(INDIVIDUAL SAMPLES) 
June 1987 

ALPHA 

18 6 

7 * 4  
<6 

8 * 5  
<4 

<6 

<5 
<5 
<6 

<6 
6 * 4  

<6 
22 6 

12 * 

<8 

<4 
<4 

7 * 3  
5 * 3  

<5 

5 * 4  

<3 
t3 
( 3  

k t 1 v 1 t y  (pC1/1) 
BETA 

7 * 4  

7 * 4  
5 * 4  
7 * 4  

12 4 

<8 

7 * 4  
<5 

10 4 
7 * 4  
6 * 4  

11 4 
9 * 4  

12 4 

<8 

<5 
<5 

6 * 4  
10 4 

<6 

5 * 4  

t5  
<5 

t s  
- 

TRIT IUM 

< 350 

<350 
t 350 
~ 3 5 0  
< 350 

t350 

< 350 
<350 
< 350 
~ 3 5 0  
< 350 
<350 
< 350 
~ 3 5 0  

- 
~ 3 5 0  

< 350 
<350 
< 350 
<350 

< 350 

< 350 

t350 
< 350 

<350 
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Station 

A rvada 

Boulder 

Colden 

North Table 
Mountafn 

(ppt )  

P1 anned Releases 

A-4 

e-5 

C- 2 

r 

i 
f 

P Q e  6 



Stat ion 

R F Pond A-3 

R F Pond B-3 

Monthly Average 

GIalnut Cmek 
a t  Indiana 

Monthly Average 

B roomf 1 el d 

Monthly Average 

Woman Creek 
a t  Indiana 

Westmi nster*** 

Monthly Average 

TABLE D 
WATER SURVEILLANCE SUMMARY 

(INDIVIDUAL SAMPLES) 
May 1987 

k tl V l  ty (pC1 /l 1 
Date ALPHA BETA 

0 5/0 6/87 

0 5 /O 6/8 7 
05/13/87 
0 5/2O/87 
05/27/87 

05/0 1/87 
05/04/87 
05/06/87 
05/08/87 
05/11/87 
05/13/87 
05/ 15/87 
05/18/87 
05/20/87 
05/22/87 
0 5/25/87 
05/27/87 
05/29/87 

05/06/87 
05/13/87 
05/20/87 
0 5/27/87 

0 5/0 6/87 

0 5/13/87 
05/27/87 

TRITIUM 

< 350 

<350 
< 350 
< 3% 
< 350 

~350 

< 350 
t350 
< 350 
<350 
< 350 
<350 
< 350 
~350 
< 350 
< 35u 
< 350 
<35u 
< 350 

t350 

< 350 
<350 
< 350 
< 350 

< 350 

- 

- 

< 350 

< 350 
< 350 

t350 

- 

Page 5a 



Statf  on 

A rvada 

Eoul der 

Golden 

Date 

TABLE D 
WATER SURVEILLAWCE SUWMY 

IhlOIVfDUAL SAWPLIS) 
Hay 1987 

ALPHA 

U5f 13/87 

. ?- 

1 
1 

, 

? 



Date 

1986 - 
June 
Ju ly  
August 
Sep tembe r 
Oc tobe r 
No vembe r 
December* 
Annual Data 

1987 - 
January 
February 
March 
Ap ri 1 
May 
June 

TABLE E-1 
WATER SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 

1986 and 1987 
POND A-3 

I 

ALPHA 
(pC1/1) 

4 * 3  
<5 
<5 
4 * 3  
6 * 4  
3 0 * 6  

BETA 
(pC1/1) 

7 * 4  
<5 

6 * 4  
5 * 4  
5 * 4  
2 2 * 4  

TRITIUII 
(pCi/l) 

< 350 
<350 
< 350 

433 160 
< 3w 
< 350 

<7 <7 < 358 

<4 
<3 
5 * 4  
35 * 8 
5 * 3  
18 * 6 

14 5 
<5 

13 4 
20 * 5 
4 * 3  
7 * 4  

< 350 
< 350 
< 350 
< 350 
< 350 
~350 

NOTE E r r o r  terms are based on the 2 signa counting 
e r ro r  for the s i n g l e  ana ly s i s  
Nominal values for the minimum detectable ac t i v i t y  
are l i s t e d  i n  Appendix I11 
* = No sample co l lec ted  
S I  un i t  equivalent 1 pCi/1 = 0 037 Bq/l 

20 p C I / 1  = 0 74 BG/1 
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Date 

1986 - 
June 
July* 
August* 
September* 
October" 
No vembe r 
December 
Annual Data 

1987 - 
January 
Feb m a  ry 
Ya rc h 
Ap ri 1 
May 
June 

TABLE E-5 
WATER SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
WOMAN CREEK AT INDIANA 

1986 and 1987 

ALPHA 
(pC1/1) 

BETA 
(pC1/1) 

5 * 4  <5 

t 3  
<3 
<5 

4 * 3  
<4 
<4 
< 4  

5 * 3  
5 * 4  

<5 
<5 
<5 

<5 
<5 
<5 
<5 

6 * 4  
5 * 4  

TR I T  IUM 
(pC1/1) 

< 350 

< 350 
< 350 
< 350 

< 350 
< 350 
< 350 
<350 
< 350 
~350  

NOTE E r r o r  terms are based on the 2 sigma counting 
e r ro r  f o r  the s fng le  analysts 
Nominal values f o r  the minimum detectable act i v i ty  
a r e  l i s t e d  i n  Appendix I11 
* = No sample co l lected  
S I  unit  equivalent 1 pCi/1 = 0 037 Bq/l 

20 pC1/1 = 0 74 Bq/l 
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Date 

1986 - 
June 
July 
August 
September 
October 
No vembe r 
December 
Annual Data 

1987 - 
January 
February 
March 
Apri 1 
May 
June 

TABLE E-7 
WATER SURVEILLANCE SUMMARY 

MONTHLY COFIPAR ISON DATA 
A? YAD A 

1986 and 1987 

ALPHA 
(pC1/1) 

<2 
<2 
<2 
<2 
<2 
<2 
<2 
<2 

<2 
<2 
<2 
2 * 2  
<3 
d 2  

BETA 
(pCi/l) 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

<5 
<5 
<5 
<5 
<5 
< 5  

TR I T  IUM 
(pC1/1) 

< 350 
~ 3 5 0  
< 350 
< 350 
< 350 
~ 3 5 0  
< 350 
~ 3 5 0  

< 350 
< 350 
< 350 

907 * 164 

<350 
* 

NOTE E r r o r  terms are based on the 2 sigma counting 
e r ro r  f o r  the s i n g l e  ana ly s i s  
Nominal values f o r  the minimum detectable ac t i v i t y  
are l i s t e d  i n  Appendix I11 
* = No sample col lected 
S I  un i t  equivalent 1 pCi/1 = 0 037 Bq/l 

20 pC1/1 = 0 74 Bq/l 
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Date 

1986 - June 
July 

ta 
... 

e.- 

TABLE E-8 
MATER SURVE ILLAIICE SWMY 

- 



Date 

Boul der  
1986 

2nd Q - 04/23/86 
3rd Q - 07/3/86 

Annual Data 

- 

4th Q - 11/28/86 

1st Q - 02/18/87 
2nd Q - 05/19/87 

Go1 den 
1986 - 

2nd Q - 04/23/86 
3rd Q - 07/3/86 

Annual Data 
4th  Q - 11/19/86 

1st Q - 01/21/87 
2nd Q - 05/13/87 

TABLE E-9 
WATER SURVEILLANCE SUMMARY 
QUARTERLY COMPARISON DATA 

BOULDER AND GOLDEN 
1986 and 1987 

ALPHA 
(PC1/1) 

<2 
<2 
t2 
<2 
- 

<2 
<3 

<3 
4 * 2  
<3 

t3 

<3 
<3 

BETA 
(pCi/l)  

<5 
<5 
<5 

7 3  

<5 
<5 

<5 
7 * 4  
<5 
7 

<5 
<5 

TR I T  IUI1 
(pC1/1) 

< 350 
~ 3 5 0  
< 350 

<350 

< 350 

417 170 
~ 3 5 0  
< 350 

<367 

< 350 

NOTE E r r o r  terms are  based on the 2 sigma counting 
e r ro r  for the s i n g l e  ana l y s i s  
tJomina1 values for the minimum detectable a c t i v i t y  
are l i s t e d  i n  Appendix I11 
* = No sample co l l ec ted  
S I  un i t  equivalent 1 pCi/1 = 6 037 Bq/l 

20 pCi/l = 0 74 Bq/l 
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Statfon 

R F Pond 8-3 

8roamftel d 

Woman C m e k  

Go1 den 

ow04 - 
c4 

07/84 
65/81 

c 

L 
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O n - S i t e  (Securi ty)  

D - 1  
D - 2  
D - 3  
D - 4  

On-Site (Perimeter 

D - 5  
D - 6  
D - 7  
D - 8  

Off-Site (Metro) 

BROCMFIELD 
ADALS C I T V  
P PVPDA 
AL720M 
B CULD Zl 
D E W S  
EUGLZWOOD 
G OLD €24 
UX E'<OOD 

APPEEiDIX I 
ROCKY FLATS PLANT A I R  SURVEILLANCE 

S TAT I CV I D EU T I F I CA T I  ON 

L O C d  t 1 On 

Rocky Flats  P l a n t ,  
Easter- perimeter a t  t h e  
security fence ,  
N o r t h  t o  south 

SZ 
NE Rocky F l a t s  P l a n t ,  \h P l a n t  Boundary 

Garden Office Center 
'~301 East 72-d Aveque 
8101 Raistor R o a d  
1 6 3 3  Florence S t r e e t  
13th Spruce 
424 - 14th S t r e e c  
4857 S o u t i  Eroaciway 
911 - l o t h  S t r e e t  
260 South K i p l i T g  

O f f - S i t e  (Reriote) 

Colorac'o Departqent o f  Health - X a a i a t i m  Cortrol Division 
'CV 4/3? 



Stat i on 

R.F Pond A-3 

R F Pond A-4 

bfal nut *C m k  
et Indiana 

Broomfteld 

Woman Creek 
at Indiana 

We stmf ns te r 

A rvada 

Boulder 

Go1 den 

North Table 
Mountatn 

TABLE G 
NATURAL W I U M  AND TOTAL ALPHA 

CO#WT~ATIO& I& MATER -< 

I 
t 

03/14/04 
10/23/85 
06/32/87 

04 87 cuqq@te 

11 /28/86 

12/20/84 

(4g#ll 

5.2 
tS 
5.1 

91 
12 

522 

3.8 

3,u- 
1-1. 
-43 

5.6 

3.Q 

.3*9 
(3 
4 3  

( 3  

<3 

23 

4.2 
-5 

3.k 
c2 - 
3*4 

61 
7.0 - 

3.5 

t2 

zr L p 

t 

218 



Water 
CI 

Unldencifled radlonuclldes' 3 
Unidentified radionuclides -~ 

hericium-241 
Carbon-14 
Cerium-14 1 
Cerium-144 
Cesium- 137 _ _  
Cobal t-60 
Hvdrogen-3 (Tritium) 
iodine-129 
Iodine-131 
Lead-2 10 
Nioblum-95 
Plutonium- 2 3 8 
p lu t onium-239 
polonrun-210 
Rad~um-226 
Ruchenium-103 
Ruthenium-106 
Strontium-90 
Uranlum-Yatural 

Zinc-65 
Z~rconium-95 

yttrium-91 

Inso lub 1 e 
(DCi/l) 

1 , 000 
10 

10 , 000 - 

30,000 
3,300 

13,000 
10 y 000 

1,000,000 

20 , 000 

10,000 
10,000 
10 , 000 
10 , 000 
26,000 
3,300 
13,000 
lC) ,OOO 
10 , OQr) 

20,000 

66 , 000 

66 , 000 
33 , 000 

66,000 

Soluble 
(Dcl/l) 

10 
1,000 
1,300 

260,000 
30,000 
3 , 300 
6,600 

16,000 
1 , 0 00 , 00~  20 

100 
33 

33,000 
1,600 
1,600 
2 30 

10 
26,000 
3 , 300 
100 

10, (300 
10 y 000 

20,900 
33,000 

1 Concentratlons may be averaged over a Derlod no: greater than a vear 
2 Any single radlonucllde whc5 decays bv alDhz emlsslon or s3oncaneous flsszon 
3 Any single radlonuclide wlch a decav mode orher than alpha emisslon Or 

spontaneous fisslon and w-th a radroactlve half-llfe greater than 2 hours 

I 
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APPENOIX XI 

Air 

-e 
Unfdentif fed rutiomrcUdesZ 
UnSdantif Sed radionuclides3 
Americium-21 1 
Carbon-14 
Cerium-14 1 
Cerium-144 
C ~ S  i ~ m -  137 
Cobal t-60 
Hydrogen- 3 (Tr i t im) 

Iodine- I3 L 
Krypton-85 . 
Lead-2 10 
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